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Abstract 
Introduction: Hyperemesis gravidarum (HG) is vomiting and/or nausea in preg-
nancy causes dehydration, electrolytes imbalance, weight loss and further serious or-
gans dysfunction. Methods: This was a descriptive, prospective, cross-sectional hos-
pital based total coverage analytic study, which was conducted from November 2013 
to May 2014 at Omdurman New Hospital (ONH) for Obstetrics & Gynecology, Khar-
toum-Sudan. Results: HG prevalence is 13% of complicated pregnancy of ONH ad-
mission. Acetonurea is reported in all cases with significant association between ace- 
tonurea and smoking (P value = 0.005). A significant association between Hemo- 
globulin level and the readmission the (P value = 0.01) was reported. One maternal 
death is reported from severe hypoglycemia and liver impairment. Conclusion: 
Hyperemesis gravidarum has serious maternal morbidity with social negative im-
pacts and significant financial burden on the health services. 
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1. Introduction 
Nausea and vomiting of pregnancy affect about 50% - 90% of pregnant women in the 
beginning of the pregnancy and in 20% of them these symptoms persist through out 
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pregnancy [1]. 
Hyperemesis gravidarum (HG) is defined as vomiting in pregnancy that is suffi-
ciently pernicious to produce weight loss, dehydration, acidosis from starvation, alkalo-
sis from loss of hydrochloric acid in vomitus and hypokalaemia. All these symptoms 
are not absolutely necessary for the diagnosis [2]. The hypothesis that endocrine factors 
are the primary cause for HG is often cited. Women with HG often have high human 
chorionic gonadotrophin (hCG) levels that cause transient hyperthyroidism because 
hCG can physiologically stimulate the thyroid gland thyroid-stimulating hormone (TSH) 
receptor as well elevation free T4 levels [3]. 
The presence of gastrointestinal dysrhythmias is associated with nausea while normal 
myoelectrical activity of gastrointestinal tract is present in the absence of nausea. Me-
chanisms that cause gastric dysrhythmias include elevated estrogen or progesterone le-
vels, thyroid disorders, abnormalities in vagal and sympathetic tone and vasopressin 
secretion in response to intravascular volume perturbation, the gastrointestinal tract 
more sensitive to these changes in those who develop hyperemesis gravidarum [4]. 
However, persistent nausea and vomiting beyond the second trimester may be due to 
an active peptic ulcer caused by H pylori infection [5]. 
HG may be a result of an over activated immune system, which could be related to 
pregnancy hormone synthesis [6]. Immunological factor levels have been studied, and 
several were found to be higher in HG patients and had positive correlations with the 
changes in hormone levels [7]. 
Hyperemesis gravidarum is associated with over activation of sympathetic nerves and 
enhanced production of tumor necrosis factor (TNF) [8]. Trophoblast-derived cyto-
kines have been reported to induce secretion of hCG causes clear disturbance of im-
mune system results in increased humoral immunity. Thus, Hyperemesis gravidarum 
may be mediated by immunologic aberrations in pregnancy [9] [10]. 
Liver function abnormalities have been reported in up to 67% of cases usually con-
sisting of mild serum transaminase elevation occurs in almost 50% of patients with 
Hyperemesis gravidarum. Impairment of mitochondrial fatty acid oxidation (FAO) has 
been hypothesized to play a role in the pathogenesis of maternal liver disease associated 
with Hyperemesis gravidarum [11]. 
Hyperacuity of the olfactory system may be a contributing factor to nausea and vo-
miting during pregnancy [12] [13]. 
Considering the psychological causes; HG can be divided into four main categories: 
1) HG is an expression of conflicts, such as rejection of the pregnancy, or of an im-
mature personality, strong dependency on the mother, fear of pregnancy. 
2) HG is an expression of sexual dysfunction. 
3) HG is a conversion symptom, an expression of a hysterical, neurotic, or depressive 
dysfunction.  
4) HG results from psychosocial stress, experienced violence, and/or conflict in the 
relationship with the partner [14]. 
The Diagnosis of Hyperemesis gravidarum is a diagnosis of exclusion. Exclusion of 
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others differentials is important like Diabetic ketoacidosis (DKA), Malaria, Typhoid 
fever, Pyelonephritis, viral Hepatitis and Meningitis. 
Laboratory Studies are crucial in exclusion of others disorders and confirm HG: 
Urine analysis for ketones and specific gravity indicate the dehydration and starvation. 
Renal and liver functions tests are good indicators. Blood glucose level, complete blood 
count, blood film for Malaria and thyroid functions tests are performed as routine. 
Treatment strategies for HG based on the severity of symptoms including hydration, 
medication, hospitalization and psychosomatic counseling is so necessary. In resisting 
cases steroids may be one of the options and the termination of pregnancy is the last 
resort choice in exceptional cases. 
Admissions, hydration with fluids and electrolytes correction are important aspects 
in case management. Fluid replacement should be with either Normal saline (NaCl 
0.9% 150 mmol/L Na+) or Hartmann’s solutions (NaCl 0.6% 131 mmol/L Na+) are the 
best for fluid replacement. Intravenous dextrose and carbohydrate rich foods should 
not be used because they do not contain sufficient sodium to correct hyponatremia and 
Wernicke’s encephalopathy can be precipitated. 
Double strength saline should not be used to correct hyponatremia in HG because 
central pontine myelinolysis can occur if serum sodium level is corrected too rapidly. 
Relief of symptoms is common within one to two days of rehydration [15]. 
Diet and nutrition management has role treatment especially with mineral and vita-
mins supply. Such vitamins have good central nervous system protective action against 
Wernicke’s encephalopathy. 
Dietary management generally consists of high carbohydrate, low fat, small meals. 
Fluids are better tolerated if cold, clear, and carbonated or sour (eg, ginger ale, lemo-
nade), and if taken in small amounts between the meals [16]. 
Supplements containing iron should be avoided until symptoms resolve, as iron 
causes gastric irritation & can provoke nausea and vomiting [17]. 
Health education for eating habit like pica and others non nutritional habit will help 
in case treatment. 
The cornerstone of non-pharmacologic therapy of Hyperemesis gravidarum is 
avoidance of environmental triggers, psychological care and nutrition advices. 
Throbmoprohylatics measures is considers in all cases. 
2. Methods 
This is a descriptive, prospective, cross-sectional hospital based total coverage analytic 
study; which was conducted from November-2013 to May 2014 at Omdurman New 
Hospital (ONH) for Obstetrics & Gynecology, Khartoum State. 
ONH It is one of the main governmental funded hospitals providing free care in Ob-
stetrics and Gynecology. During study period the hospital served 13,721 out of them 
6261 were registered deliveries; 142 cases were admitted to the intensive care unit and 
the reported deaths were 26 cases at the hospital. 
Data were collected using specific data collecting sheet designed for this purpose. 
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The data was entered, analyzed using Statistical Package for Social Sciences (SPSS) 
data analysis tool, Version 17 facilities. 
Ethical approval was obtained from the Ethical Committee Sudan Medical Specializa-
tion Board with signed letter by medical director of the hospital. Inform verbal consent 
was obtained from cases. The confidentiality was granted through and after the study. 
3. Results 
The total hospital admission during the study period was 1241 for pregnancy complica-
tions; out of them 167 were diagnosed as HG that makes prevalence of HG 13%. 62 
cases of the affected women are of age group 15 - 19 years (62/167 = 37.1%). The ma-
jority of studied group are primigravidae 92 (92/167 = 55.1%). 
22 patients (22/167 = 13.2%) had hospital stay of 1 - 2 days, 96 (96/167 = 57.5%) had 
hospital stay of 3 - 5 days, and 43 (43/167 = 25.7%) had hospital stay of 6-8 days and 6 
patients (6/167 = 3.6%) stayed 9 - 11 days (Table 1). 
25 cases (25/167 = 14.9%) had significant recurrent admission to hospital. 
Molar pregnancy is diagnosed in 5 cases (5/167 = 3%) and managed according to 
hospital’s protocol for Gestational Trophoblastic Diseases. 6 cases (6/167 = 3.6%) have 
multiple pregnancy and 156 cases (93.4%) have singleton pregnancy. 
The majority of the studied group are low social class; 143 cases (143/167 = 85.6%). 
Significant family history of HG is seen in 122 cases (122/167 = 73/1%). 
Smoking habit is seen in 22 patients (22/167 = 13.2%). 
Acetonurea is reported in all cases ranged as follow (++++) in 6 cases (6/167 = 3.6%), 
(+++) in 16 cases (16/167 = 9.6%), (++) in 51 cases (51/167 = 30.5%) and (+) in 94 cas-
es (94/167 = 56.2%). 
A significant association between acetonuria and smoking is reported (P value = 
(0.005)) (Table 2). 
 
Table 1. Distribution of patients according to hospital stay (N = 167). 
 Frequency Percent 
1 - 2 22 13.2% 
3 - 5 96 57.5% 
6 - 8 43 25.7% 
9 - 11 6 3.6% 
Total 167 100% 
 
Table 2. Association of acetonurea and smoking (P value 0.005). 
 
Acetonurea 
Total 
Normal + ++ +++ ++++ 
Smoking 
Yes 3 11 1 4 3 22 
No 13 67 50 12 3 145 
Total 16 78 51 16 6 167 
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The renal functions test was impaired in 2 cases (2/167 = 1.2%), one patient 0.6% 
needed dialysis, while 3 cases (3/167 = 1.8%) had renal failure that responded to medi-
cal treatment. 
The liver functions test was abnormal in 6 cases (6/167 = 3.6%). 
Neurological deficits in the form of inability to walk, obvious abnormal gait and ina-
bility to support the neck were observed in 6 patients (6/167 = 3.6%). 
Hyperthyroidism evidence is seen 17 cases (17/167 = 10.2%) however hypothyroid-
ism is reported in 3 cases (3/167 = 1.8%) while 147 cases (147/167 = 88%) have normal 
thyroid functions test. 
Severe anemia is observed in 2 cases (2/167 = 1.2%) of cases and 107 cases (107/167 = 
64.1%) had Hemogobulin (Hb) of 9.5 - 10.4 gm/dl. 
The treatment offered to the patients was according to the hospital’s protocol, Hy-
dration with Normal saline and ringer lactate solution, Proton Pump Inhibitors (PPI) 
and multivitamins injection. Thromboprophylaxis policy was applied. Steroids are 
needed in four cases and termination of pregnancy is not required. All of patients re-
ceived psychological evaluation and support. 
During the study period there was one maternal death due to severe hypoglycemia 
with liver impairment. 
4. Discussion 
Hyperemesis gravidarum is a cause for hospital admission in early pregnancy. The pre-
valence of Hyperemesis gravidarum is (13%) this is a high prevalence when compared 
to the 0.5% in United States [17], 0.8% in Canada [18] and in Malaysia 3.9% [19]. One 
local published study constituted 10.8% of the antenatal admission due to Hyperemesis 
gravidarum [20]. Consisting with others studies most of the affected group is younger 
age that keeps young maternal age risk factor for HG. 
Family history is a risk factor; daughters born from pregnancy affected with hyper-
emesis gravidarum are more likely to be affected. 
There is a significant association between smoking and acetonurea, although some 
studies showed the incidence of HG decreases with maternal smoking. 
Serious organs dysfunctions are confirmed by clinical findings and laboratory tests 
vary in degree of severity for the liver, kidneys, thyroid central nervous system and he-
matology. 
The hospital stay has great financial burden on the health facility especially that the 
treatment is offered free of charge to the patient according to the national protocols of 
Ministry of Health (MOH), it is mentioned in the literature that in American health 
system spend approximately 130$ million per year while in Germany the cost was 28 
million Euro per year. There is no accurate calculation for the cost here in this study but it 
is clear that a lot of money is spent that makes a financial burden on the health system. 
5. Study Constrains 
Short study period limits subsequent follow of pregnancy outcome. Nausea and vomit-
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ing in early pregnancy are undermined by the family as well most of the health care 
providers as part of physiology of pregnancy then some cases never reported to the 
hospital or came late. We note cases came after seeking advice and treatment from tra-
ditional healers. 
6. Conclusions 
The prevalence of hyperemesis gravidarum is high. HG is seen in young patients and 
decreases with advance maternal age and with parity. 
HG predisposes serious morbidity different organs and systems and effects quality of 
life. 
Hyperemesis gravidarum has social and family negative impacts with significant fi-
nancial burden on the health services. 
7. Recommendations 
There is an urgent need to highlight the serious effect of hyperemesis gravidarum. 
Community awareness with health education helps in attending the health facility for 
professional care rather to seek it from traditional healers. National guidelines should 
be formulated for the management of patients with hyperemesis gravidarum. 
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